Abstract. In this paper, we describe a modification of the previously developed on-board image processing method applied to hyperspectral images. Algorithms on which the method is based were finalized and parametrically adjusted. Computational experiments consider formation and storage specifics for hyperspectral images. It has been shown that the proposed method based on HGIcompression can be recommended for implementation in on-board processing systems and transmission over communication channels.
Specifics of real-time image processing systems, particularly operational remote sensing systems [1] [2] , primarily depend on the following characteristics:
─ high speed of input image formation; ─ digital constant bandwidth communication channel availability; ─ the possibility of communication channel random failures; ─ -tight restrictions on hardware specifications (weight, power consumption and etc.); ─ a wide range of problems, which are not predetermined and which can be solved by using the resulting images.
These characteristics determine the following requirements for on-board image processing methods:
─ high compression ratio [3] (the ratio between the original and the compressed amount of information); ─ strict control of quality [4] , estimated by the maximum or the mean square reconstruction error; ─ low computational and structural complexity; ─ constant speed of the compressed data output stream generation; ─ high noise immunity of output data.
Compression methods based on discrete transformations (cosine transform, wavelet transform) do not meet the above-mentioned requirements, primarily the complexity and quality control capabilities. Generally, more simple compression schemes based on the differential coding are used in real-time systems. However, these methods have low compression ratio. Compression method based on the hierarchical grid interpolation (HGI-method) [5] meets all the compression ratio, quality control and algorithm complexity requirements. However, the method needs the further improvement to provide not only data compression problem solution, but also constant speed of the compressed data output stream generation and high noise immunity of output data. The general scheme of the on-board image processing method is given in Figure 1 [5] . Three separate blocks of the scheme describe the solution for the problems of compression, output data speed stabilization and protection of encoded information against communication channel failures. The authors propose using this scheme for monochrome image generation and transmission over communication channels. Hyperspectral image generation [6] [7] [8] while transmitting over communication channels, in particular on board the aircraft, usually has its own specifics, depending on the design of the sensors used for the hyperspectral data registration. The sequentially supplied two-dimensional images will be the input to the compression procedure and the totality of these images will represent, in essence, resulting hyperspectral data. The specificity lies in the fact that unlike the usual case of work with hyperspectral images these two-dimensional images do not comprise spectral components. The first two-dimensional image contains the first lines of all spectral components; the second two-dimensional image contains all second lines and etc. In other words, the "rotated" "hyperspectral cube" serves as the input to a compression method. Such feature of hyperspectral cube orientation does not entail any problems in implementing the compression method, because if there are several hundred components, the twodimensional images, consisting of the original hyperspectral data corresponding lines, may be considered as the spectral components. That is, instead of hyperspectral image comprising S components of size V × H pixels, the result of a compression method will be the hyperspectral image comprising V components of size S × H pixels. Figures 2-3 show the examples of the individual components of the hyperspectral cube, based on satellite image fragment made by spectrometer AVIRIS [9] . Compression algorithms based on HGI-method, proposed in [10] [11] [12] [13] , consider strong correlation between hyperspectral image components and based on "sliding component approximation", "non-overlapping portions of components" and "shared support components". The most effective (by the criterion of the compression ratio at a fixed data recovery error) was the algorithm based on "shared support components" and it can be recommended for using HGI-method in case of hyperspectral image database storage. In this paper, statistical characteristics of the "detailed" hyperspectral images were analyzed. The analysis has shown that they are much less "convenient" for compression than the original "non-detailed". "Detailed" images have a greater dispersion, and dispersion is high for all components; the dispersion of «non-detailed» images has been decreasing for many components, which led to the compression ratio increase, and therefore the compression ratio was significantly deteriorated. On the other hand, "detailed" hyperspectral image correlation between components is significantly lower than correlation between components of the original hyperspectral image. These features can be ignored for implementation of the HGI-method basic algorithms: processing of the image hierarchical levels, quantization, and entropy encoding. However, they significantly influence the choice of the algorithm optimal parameters, and eventually affect the efficiency of the compression method. Figure 4 shows the results of computational experiments for the original and "detailed" hyperspectral images as average correlation between the compression ratio and the mean square/maximum reconstruction error over the set of images AVIRIS for the above-mentioned algorithms and also for the algorithm of hyperspectral component independent compression. It should be noted that when selecting hyperspectral image compression algorithm for transmission over communication channels we should consider the fact that random access memory of such systems is severely limited and simultaneous spectral compo- nent storage, required in the implementation of approximation compression algorithms, is undesirable. Thus, for the systems of hyperspectral image generation and transmission over communication channels the selection of the algorithm based on independent HGI-compression of components seems to be the most suitable because of its sufficiently high compression ratio. The specifics of using the HGI-method for the remote sensing data transmission lies in the fact, that the controlled error, we use in this method, entails the variable speed of compressed data stream generation (compression ratio is unstable over time). This drawback limits the method application in real-time image generation and processing systems with fixed-bandwidth communication channels, including remote sensing data transmission systems. Generally, such obstacle can be eliminated by buffering the output data, that is, the use of the buffer memory (hereinafter referred to as buffer). When buffering, portions of data are compressed, and for each portion control parameters of the compression method are selected so as to prevent buffer overflow.
For the HGI-method the maximum error serves as a control parameter. An adaptive stabilization algorithm, proposed in [5, 14] , is adjustable to the features of each compressed portion of data. To determine the maximum error The last block of the proposed on-board hyperspectral image processing scheme (see. Fig.1 ) is the use of the noise immunity improvement algorithm [5, 15] . According to experimental studies, the specifics of hyperspectral images do not impose new re-strictions on the developed algorithm for monochrome images, and it can be recommended for compressed hyperspectral images processing.
